Recently published studies were systematically reviewed to determine whether use of research in clinical practice by nurses, managers and allied health professionals in hospitals is currently sub-optimal, the 
Inclusion and exclusion criteria and search strategies
These are listed in Table 1 . Earlier studies (> 5 years) were excluded to maximise the relevance of the findings to the present time. This was necessary because of the changes which have occurred in the education, training, roles and research productivity of nurses and allied health professionals during the 1970s, 1980s and early and mid 1990s (United Kingdom Central Council for Nursing, Midwifery & Health Visitors 1986; Berggren A-C 1996; Connolly, Lupinnaci & Bush 2001; Paul, Liu & Ottenbacher 2002) .
Qualitative and quantitative studies were included to obtain the most comprehensive picture of factors influencing research use (Foss & Ellefsen 2002) . Surveys provide a broad overview of the use of research by nurses, managers and allied health professionals while qualitative studies provide a deeper insight, putting the use of research into context and revealing the significance the staff attach to research findings.
Surveys with non-random or small samples (less than 100 subjects) or a large non-response bias were excluded. These have often been noted to be particularly common limitations of quantitative studies in this area (McCaughan et al 2002) . Qualitative studies were excluded if the samples could not generate the type of knowledge needed to understand the structures and processes within which nurses, managers and allied health professionals practised (Popay, Rogers & Williams 1998) . By 'structure' is meant the complexity, formalisation and centralization of the hospital or unit, for example, existence of an hierarchy, extent of reliance on rules and procedures, and where responsibility for decision making lies (Robbins & Barnwell 2002) . It includes the factors that influence structure, such as, a hospital's goals and its external environment, for example, the qualifications of the labour force, the research and innovations available and government policy. By 'processes' is meant how tasks are allocated, areas of responsibility and authority, who reports to whom and formal co-ordinating mechanisms and interaction patterns followed. It includes efficiency drives, work practices and workloads. Qualitative studies were also excluded if their description was not detailed enough to reveal the significance which nurses, managers and health professionals attached to the use of research.
Authors were not written to as part of the search strategy because of the unlikelihood that most authors would respond and unpublished research was not included because of the difficulties in identification (Counsell 1997 
Assessment of study quality
The quality of the surveys were assessed against the standards described by Stroup et al (2000) and of the qualitative studies against those proposed by Popay, Rogers & Williams (1998) . The former involves focusing on the key components of survey design, which would include sampling methods, power, response, validity and appropriateness of data analyses and inferences drawn. The latter includes the use of research findings being viewed from within the professions; adaptation of methods to meet changing circumstances encountered during the course of the study; the sample being able to produce the type of knowledge necessary to understand the structures and processes in which the nurses, managers and allied health professionals worked; the description of the study being detailed enough to reveal the significance which nurses, managers and health professionals attached to the use of research; the comparing and contrasting of different sources of data, for example, from direct observation and interview; the movement from description of the data through quotes or examples to an analysis and interpretation of the significance which nurses, managers and allied health professionals attached to research; and the claims being made for the generalisability of the findings to other populations or groups.
Data synthesis
Results from the different studies were summarised qualitatively. Qualitative and quantitative studies were considered to be of equal importance (Foss & Ellefsen 2002) .
Results

Ineligible studies
Nineteen studies published within the last five years reported original research into the use of research findings by one or more of the professions of interest. Eleven, all quantitative, were excluded (Dunn et al 1997; Closs & Lewin 1998; Parahoo 1999; Van Mullem et al 1999; Humphris et al 2000; Parahoo 2000; Parahoo, Barr & McCaughan 2000; Retsas 2000; Tsai 2000; Oranta, Routasalo & Hupli 2002) . Reasons for exclusions were a developing country location (1), not being predominantly hospital based (2), having non-random (5) or small (2) samples, lacking information about subject recruitment (1), having a large (47%-63%) non-response bias (4), not stating the response rate (2), and/or not reporting quantitative and qualitative data separately (1). All the qualitative studies included samples which led to an understanding of the structures and processes within which nurses, managers and allied health professionals practised and all provided a sufficiently detailed description of their data to enable the reviewer to interpret the significance which nurses, managers and allied health personnel and their professions attached to research. Table 2 shows the features of the eligible studies. Three were cross-sectional surveys and five qualitative. The only Australian study had to be excluded because of a large (50%) non-response bias (Retsas 2000) . There were no studies of physiotherapists, paediatric or geriatric nurses and the studies of psychiatric and intellectual disability nurses had to be excluded also because of a large non-response bias (46%) (Parahoo 1999; Parahoo, Barr & McCaughan 2000) . The qualitative study of occupational therapists in Table 2 , which aimed for a representative sample but achieved a 58% response, was included because the authors demonstrated a lack of bias. 
Eligible studies
Quality of the studies
All studies relied on the views of participants rather than direct observation of research use in clinical practice and were therefore similar in this respect. Four of the qualitative studies used in depth interviews whilst the other and all three quantitative studies relied on a postal questionnaire. The latter used existing well-tried instruments, namely, the Nursing Practice Questionnaire and the Barriers Scale, whose face and content validities have been established (Brett 1987; Funk, Champagne, Wiese & Tornquist 1991) .
Although the methods employed are sometimes varied during the course of a qualitative study to meet changing circumstances, all the qualitative studies in this review used the same design throughout.
All the qualitative studies moved from description of their data through quotes or examples to an analysis and interpretation of the significance which nurses, managers and allied health professionals attached to research and none made claims for the generalisability of their findings to other populations or professional groups. They were therefore similar in these respects, too.
Level of research use
It was clear from all of the studies that research use in clinical practice is currently sub-optimal. Dubouloz, Egan, Wallerand & Zweck (1999) found that occupational therapists 'placed more emphasis on knowledge from clinical experience, clients and consultation with colleagues than they did on research literature'. Similarly Carmiah (1997) found that 'routine and task-orientated nursing practice is currently largely practised and valued despite the availability of a wide range of relevant research findings'. Nurses simply not having the time to implement research findings was raised by as many as 75% of participants in Omery & Williams' (1999) study and was among the ten highest ranked obstacles to research use in two quantitative surveys (Nilsson Kajermo, NordstrÔm, Krusebrant & BjÖrvell 1998 and .
Quantifying research use, Dysart & Tomlin (2002) found that as many as 43% of occupational therapists had not used current research information to develop or alter therapeutic plans in the previous year, whilst Rodgers (2000) found that the median percentage of nurses always using each of fourteen well publicised, relevant research based practices was as low as 45%. Most practitioners in Le May, Mulhall & Alexanders' (1998) study acknowledged 'that there was (currently) a gap between research and practice'. Tables 3 to 5 show the factors the studies found were associated with research use in clinical practice. The two quantitative studies regarded factors ranked outside the top ten as unimportant and these have been given a '0' in the tables.
Factors associated with research use
The qualitative studies identified a number of factors which the quantitative studies had not, for example, some factors associated with hospitals as organisations, and vice versa, for example, some factors associated with access to research findings. This further ratifies the decision to include both qualitative and quantitative studies in this review.
All studies had identified factors associated not only with the research itself but also with the potential users of the research and, most importantly for hospitals, with the organisations themselves. Raising the level of research use among nurses, managers and allied health professionals will therefore require a broad strategic approach.
Lack of skills in literature searching and appraisal of articles, negative attitudes to research, research being incomprehensible and not transferable to practice, and particularly significant for hospitals, lack of managerial support, not having researchers on staff and not having time to read and implement research findings were important barriers for both nurses and occupational therapists.
Four themes emerged from the factors the nurses and occupational therapists reported as influencing research use. These were education (in the skills to find and appraise research), resources (availability of relevant research, research expertise and time to find and implement research), attitudes (towards research as a basis for changing practice) and culture of the profession and organisation (whether research is valued and supported). These themes were closely entwined. In particular, the culture of an organisation strongly influenced the availability of resources, education and attitudes. How the themes might be related to the changing structures and processes in which nurses, managers and allied health professionals work also began to emerge. Thus, educational factors have to be viewed against the level of education required to enter the professions and the ability of recruits to fully understand or value research (Omery & Williams 1999) . The availability of relevant research has to be viewed against the beliefs among those working within and outside the profession about the quality of its research and its warranty for wide spread use (Le May, Mulhall & Alexander 1998; Omery & Williams 1999) . The availability of time for research use has to be viewed against the changing workloads of nurses, managers and allied health professionals, efficiency demands, work practices and methods of delivering care (Le May, Mulhall & Alexander 1998; Omery & Williams 1999) . Attitudes towards research being a basis for changing practice has to be seen against the changing focus of the work which might not always be seen to be compatible with an entirely scientifically orientated approach (Dubouloz, Egan, Wallerand & Zweck 1999) . Whether an organisation values, enables and expects research findings to be used in patient care has to be viewed against the goals of the organisation and the political environment (Le May, Mulhall & Alexander 1998). Tables 6 and 7 show the strategies suggested by participants in the studies and their authors to overcome barriers to or facilitate research use. Some of the strategies address the structures and processes in which nurses, managers and health professionals' work. The strategies suggested by the study participants and authors complement one another. This implies that hospitals wishing to increase the level of research use should seek strategic ideas from both experts and consumers of research.
Strategies to promote use
The tables also indicate the strategies (in the reviewer's opinion) for which hospitals, the professions, universities, journal editors and funding bodies could take primary responsibility. Hospital boards and their executive staff could take sole responsibility for many of the strategies. In addition, some of the other strategies would need to be, or could be, a co-operative venture between hospitals and universities. Even where strategies would have to be the primary responsibility of others, hospitals could still have a role in encouraging, advising upon and supporting change.
None of the participants cited any evidence for the effectiveness of the strategies they suggested. Whilst Nilsson Kajermo, NordstrÖm, Krusebrant & BjÖrvell (2000) cited research supporting the importance of education in changing attitudes and for positive attitudes, in turn, favouring research use, the only strategies suggested by authors to be formally evaluated were those in relation to the awareness of research (Carmiah 1997) .
Discussion
This review has a number of strengths. It includes only contemporary research, both qualitative and quantitative studies, only surveys with representative or non-biased samples and only useful qualitative studies. In so doing, it provides a contemporary, comprehensive and reliable picture of the extent of research use by nurses, managers and allied health professionals, the factors influencing this and possible remedial strategies. A further strength is the giving of equal weight to the qualitative and quantitative studies. In the past researchers have tended to attach greater importance to the results of quantitative than qualitative studies without good reason (Foss & Ellefsen 2000) . The limitations of the review arise from the state of the field, namely, the relatively small number of methodologically sound studies, the reliance on self-report, the lack of Australian studies and of studies of physiotherapists and specialist nurses.
It might be argued that a low perceived use of research does not necessarily constitute a problem. Not all research findings can or should lead to a change in clinical practice. However, a low reported use of research findings was also found in the study where specific practices could and should have been implemented and where there were no cost or safety implications (Rodgers 2000) .
Having had to exclude the only Australian study because of the 50% non-response from potential participants raises the issue of whether the findings from other countries can be generalised to Australia. A low perceived use of research findings in clinical practice was found for occupational therapists and nurses (including One study observed the use of research findings by hospital nurses and although the study also collected interview data, the two methods were not compared (McCaughan et al 2002) . However, exploring the survey findings through in depth interviews boosts confidence in the finding that research use in hospitals is currently sub-optimal and the factors found to be associated with the low use. For example, in the surveys both nurses and occupational therapists identified lack of time for reading about and implementing research findings as a barrier. Lack of time could have reflected a lack of interest, knowledge or job control rather than a real lack of time. However, the latter was confirmed when the factor was explored in depth with both practitioners and managers during qualitative studies.
Some of the strategies which hospitals could take responsibility for implementing (particularly funding study leave and establishing research positions and centres) have budgetary implications. For this reason, hospitals will need evidence about the most efficient way of implementing the strategies, evidence that the strategies are effective and will have a positive impact upon research use and eventually patient outcomes.
If hospitals in Australia decide to review the use of research findings in patient care by their nurses, managers and allied health professionals there are a number of matters which were raised in the results section of this paper that ought to be considered during planning. For a comprehensive picture of the issues involved both quantitative and qualitative studies are necessary. When designing surveys, close attention will need to be given to power, sampling methods and recruitment strategies if the problems that have beset previous studies are to be avoided. The possibility of corroborating self-reports should be explored further.
It is most important that factors associated with the organisation and its culture be considered when identifying the barriers and facilitators to research use. It is also important to consider the structures and processes in which nurses, managers and allied health professionals work. Any strategy to raise the level of research use should be properly evaluated. The strategy will need to be comprehensive, accommodate ideas from both potential users of research and experts, and be a co-operative venture with universities, funding bodies and journal editors. Thought should also be given to filling some of the gaps in the literature, for example, the lack of national studies, which has meant that the extent of the variation in the use of research across a particular country has not been able to be fully explored, and well conducted studies of physiotherapists and paediatric, geriatric and psychiatric nurses.
